Metabolic and electrophysiological changes in rabbit skeletal muscle during ischaemia and reperfusion.
To clarify the effects of ischaemia and reperfusion on membrane potential of skeletal muscle in rabbits, and to study its correlation with the energy charge and the lactate content. Open experimental study. 20 isolated rabbits' hindlimbs. The femoral arteries were cannulated and the limbs amputated at the level of the hip joint. Blood was removed by thorough perfusion with Ringer's solution. Below knee fasciotomies were done, and the whole limbs were immersed in Ringer's solution during periods of ischaemia. Reperfusion was with a modified Krebs' buffer with Dextran T70 saturated with oxygen. Measurements of membrane potential; ATP, ADP, and AMP concentrations; and lactate concentrations in muscles after 1 (n = 8), 2 (n = 4), 4 (n = 4), or 6 (n = 4) hour periods of ischaemia followed by a 2 hour period of reperfusion compared with those in 4 limbs that were made ischaemic for 8 hours and not reperfused. During the first hour of ischaemia the membrane potential decreased from -90 mV to -63 mV and the energy charge remained unchanged at 0.9. After 8 hours of ischaemia the membrane potential had decreased to -20 mV, the energy charge was 0.2, and the lactate content had increased by a factor of 12. During reperfusion the membrane potential was restored only in limbs that had been subjected to 1 hour of ischaemia, whereas energy charge was also restored in those subjected to 2 and 4 hours of ischaemia. The lactate content decreased during reperfusion in all limbs. Assessment of membrane potential is more sensitive than that of energy charge as an indicator of recovery of skeletal muscle after a period of ischaemia followed by reperfusion.